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Abstract (Basic) : EP 739743 A 

An ink jet recording method comprises depositing a reaction soln. 
contg. a polyvalent metal salt, and an ink compsn. contg, a pigment and 
a resin emulsion onto a recording medium. Also claimed are the 
following: (1) a method in which the reaction soln. contains a 
polyallylamine or a deriv. , and the ink compsn. contains a colourant 
and a resin emulsion; (2) a method in which the reaction soln. contains 
a polyvalent metal salt, and the ink compsn. contains a colourant and 
an alginic acid deriv.; (3) a method in which the reaction soln. 
contains a polyvalent metal salt and a polyol having a vapour pressure 
of not more than 0.01 mmHg at 20 deg. C; the content of the polyol 
being such that the wt . ratio of the polyol to metal salt is one or 
more, and the ink compsn. is as in (1); (4) a method in which the 
reaction soln. contains a polyvalent metal salt and has a surface 
tension of not more than 35 mN/m, and the ink compsn. contains a 
colourant and has a surface tension of not more than 40-55 mN/m; (5) a 



method in which the reaction soln. contains a polyvalent metal salt, 
and the ink soln. contains a colourant, water, and an emulsion of a 
thermoplastic resin; the recording medium being heated to the softening 
temp, of the resin or higher temp.; (6) a printed medium; (7) a 
reaction soln. contg. a polyvalent metal salt and a polyol as in (3) ; 
(8) an ink jet recording apparatus; (9) an apparatus in which the 
reaction soln. and ink compsn. are accommodated in such amts. that the 
ink compsn. is used up earlier than the reaction soln.; and (10) an ink 
tank for mounting in a recording apparatus. 

USE - A good image is achieved, colour bleeding can be prevented, 
feathering of an ink and uneven printing are prevented, dots can be 
formed having high circularity, and a high print density can be 
achieved. The reaction soln. is stable and is less likely to create 
pptes. which cause clogging of nozzles. Curling of recording paper can 
be prevented. A printed image having a high OD value and excellent 
rubbing resistance is provided. 
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^g=3-;U*>>x*^x-^;l^ h«;x^u>>/yn- 

ta«;F>. 1. 3-5^*rt>-2--f 3 

hyx*y-;uT5>fc£#*tf6ft*. 
[0049] ilii«^»g«O^»0SlJ«FK:|^$n^ 
30 *?2L<«:0. 5-4 0Mfi%fIK-C*<K £0 

o < « 2 - 2 0 ma%ng-c**. 
[0050] *»h<d»* u>&8k «tti«, sjhkk 

;<*-/-Jk x*y-;k n-^ne* 
7)\>x— ;k i s o -:/a fc'Jl> *r;U3 — ;k n-:/^ 
-;k sec-^^-*JK tert-^^/-Jk i 

[005 1 ] Ol>««CC J:titt, SlCKtt 

aWSritt^J, x^y-;K i so-^d 

tvur;un -)i^<07)i a-iUB. x^u>y»;n-;P 
•fc^y^x-T^k ^x^I/^^'ja-W/x^ 
x-f-Jl/, 5/x^l/>yy3-W>'^^x-f';k 

50 >^';3-JU^y^^;Ux-f-;b. ^PtUV^'Ja 



(7) 



-207424 
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[0053] 
[<t3] 



12 



t r 



o 

CH2 

I 



o 

CH2 



(I) 



10 



0*m + n£5 0, R* . R 1 . R' . *<fctf 20 

aM>:7«f>Y. if-7^y-;U8 2. y-JM 
4 0, If- 7* y-;U4 6 5, A y-;u4 8 5 
(t>Ttl*>K& : A i r Products and 
Chemicals. Inc. CtifcttiH 

arc * tc\t 2 mmx±mm or t>m >. 

[0054] 3jc^O^* oofl&BHc £tl\t, StSfctt 
P HSB36or>/c«)CC h 'jx y-;ur s 
Mx*y-;U7 5>#89jD3n*tB£, *(D*lHffl: 30 
tt. 0-2. Oil%ffl[^U>. 
[0 05 5] */c, CORlSKtt, «12<0^ 

? 8fiStt©«te**fc«* t> © i s nr t * c» . 
[0056] jyz&tm 

xd— otmim. ^>w>**a^ tow*/ 
[0057] **wcciJir»rffli»6n*^>^ai8« 

[0058] ##8Ecr>#* U>&tS&«: <fctl&*, 4 >**fi 

*. »»«©«HI«»iL-CB, 7*y**»B, Itflt 
iU*«JB. r^y;u-x^u>*«w. **yx>*«f so 



[0 05 9]*^O$?*L^SSSK:<t:ti^ COMffi 
w*u». cn^^Wflg^oe^SCixv^ 

^3>£#l£T3IR9#KI^£ftfcl^ 15 0nm 
flK«T##*0<, £D#£b<tt5-l OOnmg 

[0 06 0] Clie»OfflJ!|X7;li;3>lt fettg^v 

?zc±icJ:-oX&zcttfx*?>. ma, 7*y* 

KWBS fctt* * u > - 7 * U JltfHMK)* v)\,i> 3 > 
tt, <y*) 7^»;^Kxxf;k */ctt Uf) 7* 
U^S!x^^U*jJ:^^U>^. RW&mttbK. 
WXfttitMSZ&ZCtlCZ^X&ZCtifiXttZ. 

m^tmxmmt<Dm^<on^\t. mm o : 1 
-5 : i*gK±T*<D#»*u>. Rmffimvmm 

*0l^0Ttt7x*>tt#®r£t^ (flttrFff 

A, ^»;^+i/x^L/>7^+^x-7 u ;Wl'7*-h 
©7>*x^A«&£) , JM*>f4#ffirSfflW 
tf, #'j**^x*u>7;u*;vx--?-Jk ^u^^ 
x^u>7JU+;vx^f-;u. #y**$/x*i/>y;i-e 

£>BW&x*f*;l,. #U**^x*U>7^*;U:7* 
xrt,x-^;k ^V^^2xx^u>7^+Jl/7 2>, # 
i;^+^x^u>7;i/^V7^ Ftt£') *s*tf6ti. c 

7**[s>#VO-)\, >Y, fc*> 

WC1f-7yy-;U8 2, 104, 440, 465, *5 
£U 4 8 5 U>TttfcAir Products and Chemicals In 
c. ») ) ^(r^CifcpJfigr*^. 
[006 1 ] */c, ^t^i^iUrOWflli^icOSi 

mm i o oMfi^frc*fi/r*6 0-4 o oma 

giJ, »^U<«10 0-2 00COeH7&^-C*^. 
[ 0 0 6 2 ] * /c, mK0*Bxv*i>B >*flWr& 
Ci^fifer^O, ^it^-<^D^x;UE-l 00 
2, E-5 00 2 (X^U>-7^';;U^ffifllxv;Pi/ 
a>, H*^-<>h«^ttK) , ^>3-h4 0 0 1 

(7^»;;Mi!§x7^ 3 > > ^B*^>+<t^i^ 

#5£#ttS> ^>n-h5 45 4 (X^U>-7^yjU 
91) , SAE- 10 14 (X^U>-7^U;^OTX 
K-2 0 0 (7^U;HF^flixvjU^ 3 >. ^-^xWt 

[006 3] *«w«cttfflrs^>^«. »igx7^j; 

3>^r, ^(DMW^^OO. l-4 0Sfi%i 



s 
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[0 064] Mix ^;^ 3 

« * y x y a> x 5 >t> b < « # y x y ;ux * ><owm» 
totmmic**) > »fe«^s2*ffli«iu. $6k 

[006 5]^O^U«cJ:ft{t 

*©*»*u». cct, tmmmmtit, tutu 

^50 # C-250 # C. »*U<tt6 0*C-2 0 0*a © 

JK>#?xfi».«. tt£. V&mtfil 0"-l 0"#r 
X(ctt*JUT, tttt£. M»xvjl^s>©*»ca* 
»£*©SffiJSRflK (MFT) C09«*«>fil)flflE« 
SttT&(>^r«. ra«ieJ:*#^Uftxar 

aw*. 

[00661 J/C. Cft64>MH2. ttffc* fcttffiM 

sa±tc^sn»aistifeBK:3SH&ii*tt. want 

[0067] xm&vimm&mommt lx 
#yx*y;u». #yy*x*y>«, #yy*r 

y^^x>fts^ #y:/*t;x>. x^yaxhy 

*M1 7?{fcfcrxy^x #114-^7 ^ >MI. 
p-x. x*y;i«*fcm£ft» x^u>-^ 

£x*yn>KJ*S£#. #y**u>, x*u>-x* 
yji>xsK#*£#. #y-fv***x*yu-K * 
yr^yoxhy;^ #yjmtrxjK #yexjux-fe 
*-;u. tfyxsp. ns»*M». #yx*u>. # 

JR. BBtfxiMHlB, x*u>-B#tfxj|,£ft£tt, 
Mtex*-r*y*ftagft *ftexn«Hl. #»; 
■}u*>, nt/>xxfvl^#W6ft*#tft6K:iE 
SSft*40rittri>. 

[0068] tt^m<m^mtmnoik»mt lx 

X* y >7 v *X^#W6ft*. 
[006 9] COJcSttMix^JUJJaZ/il/C. &*D 
©MixvjU^a>*fflt»*C4fc?Ittr*»). Wittf 
#&0B6 2-1 426f. »W¥3 -56573* « 
WP3-7 98 7 8* »H¥3- 1 80 0 68* <f# 
SPP4- 1 84 6 2^jc^CCgeKOWflixv;HP g >^ 
*<D**W,>*C£#-C**. 
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[0 07 0]*»w©»*u*»»K:j:fttf, -f>*« 

««ittrib*>iiii»«^rft*©jWf*L^. r 
)i>*>#mm<m* u»«4 lx\*. x**>bx* 
*y&Hk <W*tf. ^hy^Aft, ^y^Att) x* 
^>KW«* HUB. hyx*y-jUT3>ai) . r 

[007 1 ] C <DT /H^WHWfrO A > **ai£«5^<D 

ib&isr. » * b < u o . oi-i mm%m&xi> o , 

Jr0»*U<«0. 0 5-0. 5SW*Sirca*. 
10 [0072] r ^*>Mtaf ttoaSJOCCi 9 AftttBft 

#»6ft*«ai*«sr*&i^ sxRffcc^sr** 

OS«^(BaiSft*CiCCfiHr*fc<Oi*iL6ft*. 
[0073] ^?lCC*5^'CffiC^6ft*-<>5'«^«: 

«ft*»&H£i/ctt. s$h ■B4<Durftr*-»T 

ccJroT. -<>^*CD#fi«»©i«a«:»Wr*«^ 
tt. *f»*w>«cJBWLrc>*»»j:0fc»«i / ri»* 

[0074] ur«, &mm. &mm* *m 

[oo75] smt bx\t. ffifommtbtcmim 
f*. tummmrzctifixtz. mmsmtux 

t-^x&, ■y , -v;l,tt«ci'©4itt©*tt«c Atrial 

tf) , 9>mm® 7^ot/rx>|^4. ^y 

v-r>Fy^>ffl*4. ^^77n>0l4^ci') . ftt4=^ 
U-httf) . xhn®$4. xhov«H. xx 

7»*ft*tiiwr#*. 

[ 0 0 7 6 ] #«9!<D#* U^»tt(C Jrfttf, cft6(D 
^r»6ft/dH*4^l^iLT^>^«c«sa$ft*<D*s 

r*©fc«flB5ftri»*»i»w, mtraa^tww* 
^3-r*ci^-ct*. c©a^»«cc^$ft 

^iH»stt»i or *«*-r*r** ^ ctimmic 

[0 07 7 ] -f>^^©«t4©»ft«tt. 0. 5-2 5 
SWOUttfkf* U < , J:0»$O<«2-15 M% 
50 HS"C*^>. 
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[0 07 8] *^0»*Li«SCCJ:h«, A^m 

m\ttmmz&A,~c%z<otfi&*i>\,>. comas 

mtbXlt* x£y>-;^ n-^Pfc^r 

;k s e c -"^^-JW tert-^^-*, is 

[ 0 0 7 9 ] */c, U*M(C <fctl«. * 

fflS^Jo^ut^iursi, x*u>*';:a-;w 

x^u>y»j3-;k !jfJ^ofi/>^j3-;k ^p 
tfl/>yj3-JI\ 7*U>y!/3->k 1. 2. 6- 
-^>:*•t^;,^|/:^-.-;l^ **yyn-Jk ^^^UV^V 
yy-fey> % F »;y^a-;ux^>. HM* 

^ifu>^y3-;Ryi^x-f;P, ^x^ 
u>yi;3-;^y^^x-f-;k h»;x^xu>^ 
ijn-;^yy^;ux-f-;k h«;x^i/>^ya-;i 
*yx*;l/X-f-;U. h»;x*u>$"jn-Jl/*y:/?- 
;Ux - Jl/fc £(D£ffi T 3 - JKDT JU* Jl> X- 

1. 3-iM*;V-2--f S^VUi^X hVx 

[0080] ct\t>mm<o®mmte* j^wo. 5 

M0MX*W*l/<. <fcO#*G<«:2-2 0mS 

2<D0. 5-1 0mS%#*?*0<> <tD»*L/<« 

1. 5-6SS%4>fBEr**. 

(0 0 8 1 ] *«WKlfflC»6*l*. >(>*I&J5H2&«:#» 

[ 0 0 8 2 ] #JMB©#* U>!WMcJ;ftK. -f>**fi 

«, res. (Hffla*J:tfeg«» 

T5fcV-*> tf?9b-z> TA>F>Bk ^> 
5/-n*. (y;Utf? h) . -wH--*. ta^-x, 
^^h-X, x^n-*, Pl/^n-*> ^JUhhy* 



9) &RPP9-2 07424 
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[0 08 3] cn^©aa©si«#iLrsj, r 

OCH, (CHOH)nCH, OH (CCt, n = 2- 
P>«. $n>»ft£) . -/fit 

[0 084] cne»tiso^ws«, -r>*oo. i- 
io *3r*s. 

[008 5] *<C>f&. «e««06DT, pHRHBN. 
[0 08 6] -f^xy hsa&gg 

[008 7] Bl©-r>*^*? hEflttKtt. 

>^^>^2«rtaj^E^e>nr^D, 
m$&£r>xm&®t>7-4^2m$i!<D$im±> sis 

[008 8]SSt§^* Pitt* * + »;^^4«:fflo'C, 

* - £ 5 rHtt 3 ft a * 4 s > h 6 cc J: r &tt 

^ P 9 tc J: o-CSi*^ y P 1 tSffi-T &tt««c«*ti 

trc&s. c©+t^i 06cw®5i^>^i ignite 

[0089] gfiii^^ Pl<O^X;UffiCDt£^0%H2«C 
Z)\,mXb->X % SX)\>22 % 2 3. 24, 2StPhlt 

^n^n^xp-^>^ja^«j, 
40 *Jtta$n^. 

[0 09 0] $6(CC<DI32JCSeiSCD5fi^^v K?&fflC^ 

1*^* P 1 «^EnA^tC^»Ti. ^co^»©fffltC. 

bJ:0KiB«*»tta5Sti. sa»«*7±*cff 

«80*|fiiI»nB«cW3gWiaSti*. *OBBII^9 

pittH*-c5ttnAia!*iaiK:»ttu* se&&ft7<D£ 
50 »jars. 



s 
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[0 0 9 1 ] H4Kfitt©J:S«:BfiK* FltC 

nv*>Z>. H*r. 4 1 a* J: CM 1 bttEl£«©ttffl 
yX^"C*D. s*)\>4 2. 4 3, 4 4, 4 5*>£tt* 

fflSti*. C©<fcVj:«8©sBi§K? FCCtet»Ttt % SB 
tZtoliXbm^tWI&X&Z&X. 02fc7n£ft*IStIk 

tf#iB*K^*>6r, » n a a w©f^W:o-£i,Tft 

<>r* (mtfS^tM 1 b®sX)lZ'£< CtifiXZ 
[0 09 3] 3 «(>^x? FSaSRitfCtt, -r 

R*»«c£rfTt>ft **>©****. *fc. t©-f> 

[0094] C©*S&^>**>**W»kfc-f>* 

ft. H5 0«WCC*i^"C. B»^* Fl a*$«fccn b 
tt, -/>**>*2a:feJ:tf2 b £-(Mt3ftT&3. 
128-^7 Fl a*fcttl b£*tt^ti>f>**^1fcfeJ: 

tffiiM*ttiBTS*©±T*. EP^^ttg*(ft(cig 

l©«B£BI*T*->T<fctr». C©l*B5Cfel> 
T. EHK? Fl a£^>*£>*2ateJ:tfIEi§K7 
Fl afc«J:CF-f>**>*2bli. tt'^yUti 

[ 0 0 9 5 ] 3 fcfc. HJ¥^«c3nfcSa««»*JDllST 

»*Ul»W«rH6«:mr. 06 tt, fc-*14«W:ffc 
#ja«-ttHiec^l/fcfc<DiRI*<C«>(Dr*-&. C©b 

ft fCWKCtcWftcMt&bOTft otU 
[0 096] Rff*OfBS«(t^<3!>W#tcMUr« t -f 



L0) »PB¥9-2 07 42 4 
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[0 09 7] tit. *$m<Dtt* W>»«R: Jtltf, A 
[0 09 8] 35 ft. S0©#*U»J8SlC<fcft«. 

&H«k3*ifcfc©r*orfcJ:c». ornroWKcJ: 

<3ft*fc©<L3ttfcfc©£T*©3W£U>. 

20 [0099] commt «jwc, ^ > ^ 
aa»J:»)*>jfe«crB«i/©<3tia<fc^tt4>©<b$ns 
JS6««2^r*sc<!:^-«w-c*-6©r. ma 

imtm*i,&<$tiftct*. s&tasu *©en 

¥ftK©»!»*«c«W«irci 
[0 10 0]-*. c©JMK«:J:*-f>^^*3r bim 

i'mt <0^S^t^C t C© 
a««cAoTJ»©J: 0«cWlltt««*««t>riB«tttt 
«*-c«»r**jart««©*4t©it>iL*. 
[o l o l ] &* % c©««ec*ji>r fc «»©<<>**& 
ffi»*ffl^fc»£K:, rHB«j:0fc-f>^aS6»©* 

c4^rutx«r*»rtt<ci>*« % »»©<<>**§ 
mt<D±x&m&i,&< $t\ftm&tc*5\,>xt>s.im# 

»oTl>SJ:VJci©i:Sti*©#»*U>. 
[0 102] 

[KtM ] «T#a«H£WT©**WK: «t o r»IBtc« 
WW, *»Wttcti6Cc«ffi$<i*hfc©-cttte 

50 [0103] gtejgA 



(11) #H¥9-2 07 42 4 

19 20 

t>-#>Zf5 v *MA 7 5SS% 

**u>-7*y*Btftfi£f* m°/o 

#>3-h400 1 50Sfi% 

(r^»;;^ffiJiSx7;^3> 4 wnsftsox. mft = 5-c, *b*^> 

o. imm% 

1 0ffltt% 

2-t'a»;K> 2Sfi% 
ff* <*»> 

1. 7 mm, ig£^<Dl. 5teS (Sfi) ) <b<hfe{C2 £fcfc. 
E$HJ#«Stf/c. *<D»#?**-;O&B&0l&*. ffe£>* [0 10 5] 

^^vi'Raven 1 080 5SS% 
(#fi»ffl) 

v-f^D>?x;UE-5002 0. 3 5Sfi% 

<X*U>-7*0JWR*-*JU5*b:/. Wntt»2 9. 2%, MFT=#j8 0 

0. 7£S% 

•7;i/*h-n' 6. 3£S% 

y>;-fe«; > l 0Sfi% 

2-ea»;F> 2S*% 

x*>>-;U 4SS% 
M* (SIS) 



[0 106] 



[0 107] 



*-^7^Raven 1 08 0 5fiS% 

*ns>*;l/E-50 02 3. 5Sfi% 
(tniJS»2 9. 2%) 

**a-x o. 7ms% 

6. 3tt°/o 

^»;-tet;> 1 0Sfi% 

2 - 'J F> 2Sfi% 

x£y-;U 4gfi% 

C. I . 7-H^7f 2Sfi% 

^>n-h4ooi («jii)S»50%) emm% 



[0 108] 



CO 1 09] 



[0 1 10] 



[0 111] 



(12) #5fi¥9-2 07 42 4 

21 22 

tfi* 

C. I. V-Y-1=7v>? 2M&% 

2-t:n»JF> 5Sfi% 
«* (»«) 

^^vi'Raven 1 08 0 51 
<#tBH) 

x*n-x 0. 7Sfi% 

6. 3Sfi% 

ioma% 



C. I. ^-fU^h^-8 6 3£fi% 

C. I . VAWYVv K9 3£S% 

C. I . TS>7 hVxn-2 3 3S«% 

#>n-F40 0 1 (8«§J£#5 0%) 2Mfi% 

1 QM&% 

y--y< y-;UTG o. 5ms% 

mn 

SflKETBLUEEX- 1 2M&% 

SI4KETRED30 9 2gfi% 

gft4KETYELLOW4 0 3 2M&% 

z?is>-7t"))m*m£& o. 4sa% 

^>3-M00 1 (fc?fl§/a#5 0%) 2Sfi% 

0. 7£S% 

-?)\,?h-)i> 6. 3ms% 



(13) 

23 

2 -tray k> 

[0 112] 
[0 113] 

J5fcftA-2 
*** 

[0 114] 

@£SgA-3 

C. I. 1^^-8 6 

C. I . hUv K9 

C. I. Tf? K-Txp-23 
««{* 

[0 1 1 5] «J^l/fc^ EJ6**fi*£ 

[oii6] w^wmtm 30 

fPffiA-l «CD*> 

4>99x v h^y>^MJ -7 00V2C (-fe-fn- 

BH«, *r806*& 1 0 0%d u t yTEPWUfcSL 

**»*4>*r*¥«mwLfc. sirus. 3 6 0dp 

i ( Y/Jl/?) 0 5-0. 07ug 

©Xerox P* <tfa**;M*a#ttS) 

OR i copy 6 200* <yaH*»£tt») 40 

©Xerox 40 2 4* (tfn 

©Nee nan Bond* (*>/*y-*5-*a 

S> 

©Xerox R* (-tfa ^^xtWfittH • H£K) 
®***>9* (*«»«ttt-S*tt» • B£*) 
*©*£mti, fticiRStiSagT**. 
O : #WfcEn»l©«te. 

tfiS. 50 



#H¥9-2 07 4 24 
24 

(MS) 



0. 5MS% 
l 0Mffi% 



i oms% 

1 0Sfi% 

(8»> 



3£fi% 

311% 

3£S% 

1 0£fi% 
1 0SS% 
(US) 

[0117] MIA - 2 : EP?u D aSf (ODffl) 

*Machbe thPCMI I riWffi 

[0 11 8] 8MBA-3 :EP?A5 
4>9t?x9 h^y>*MJ-700V2CT. HT© 
&*fcl 0 0%du t y-CEPJWfcfTofc. EPJW©;frgli 

©Ricopy 6 2 0 0* ( y n~*fc££ttS) 
©Canon d r y* <*+ >> >t*5S£tt«) 
Machbeth PCM I I *fflt>T, Eflffla$#©ff 
«©5*OOD«**JSb*©^iMI**ae>^ C©^ 

C©H#0. 4*Mr**£X«±IBH&<, 3 
6«Ctt0. 3*SW»*U>. *©«»«. HCCTi^ft 

*iS9r*s. ft*. 
O: ODiI©£tf0. 3m 
A:ODffi©£#0. 3K±0. 4*«. 
x : ODUOHifiO. 4HJL. 
[01193 §?§6A - 4 : ffii&te 
<f>*S?x9 h^y>*MJ-7 00V2CCXer o 
x P* ( -b'n v * xHoSdttH ) KEfflf U > EMM* 
2 4B#raS«^«3^/c. *©EPflm£2 5'C. 5 0% 
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[0 120] : *75-7«/-F 

j^tv^v h^';>^MJ-7 00V2cr. «t© 

100%dut yr^it«*i5^^ft«$^ 
1 0 0%du t yW--{>^ (VT>, v-tf 

>9 ifc^ETOIOfc. > 



(14) WBW9-207 42 4 

26 

*<DXerox PIMtfa^XttsCdttM) 
OR i c opy 6 200« ( y 3-ffX£ttN) 
©Xerox 40 2 4« <tfn**;ifcS6tt|*) 
©Neenah Bondlft (*»<y-4>5-*tt 
8) 

©Xerox RK («a?*Xl»£t»-*£IK) 
©*£*> 015 (*W«tt1*S$#aS • H£tK) 

10 A : O tt«ce©« C 0 L fcflte, 

-A. 

[0 12 1] 

[an 









IT Aft 


mi 


IKS 2 


ff 0 3 


M4 






4 \> * 


<>* 






ODtt 




Witt 






A-1 




A-1 


0 




o 


o 




A-2 


A-2 




A-2 


A 




o 


o 




A-3 


A-3 




A-2 


O 




o 


o 




A-4 


A-4 




A-2 


A 




o 


o 




A-5 


A-1 


A-1 


A-2 


O 




0 


o 


A 


A-6 


A-1 


A-2 


A-2 


O 




o 


o 


O 


A-7 


A-1 




A-3 


o 




o 


o 


A 


ItWA-l 


A-5 




A-2 


X 




A 


A 




A-2 


A-6 




A-2 
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